mRNA expression and protein distribution of fibronectin splice variants and high-molecular weight tenascin-C in different phases of human fracture healing.
Fracture healing is a reparative physiological process, which proceeds in stages, each characterized by the predominant tissue in the fracture gap. The tissue matrix is continuously reorganized by cell migration, proliferation, and differentiation. Adhesive proteins such as fibronectin and tenascin transmit information between matrix and cells. As a result of alternative splicing of pre-RNA, EDA + fibronectin, EDB + fibronectin, and high-molecular weight (hm) tenascin-C are generated. By definition, EDB + fibronectin is an oncofetal protein because it is extremely rare in normal adult tissue and plasma, whereas it is expressed in fetal and tumor tissues and during wound healing. In this study, we for the first time describe EDA + fibronectin, EDB + fibronectin, and hm tenascin-C expression in human fracture gap tissue during various stages of differentiation. We demonstrate mRNA expression of all three splice variants in the initial fibrin matrix with upregulation in the enchondral ossification/osteoid and woven bone stages. Of all variants, EDA + fibronectin mRNA has the highest concentration in all stages. For the analysis, we used LightCycler-based relative mRNA quantification and immunohistochemistry. Our data demonstrate that EDA + fibronectin and hm tenascin-C show a diffuse distribution pattern in fracture gap connective tissue, while EDB + fibronectin is focally concentrated in osteoblastic cells at the margins of woven bone. EDA + fibronectin and hm tenascin represent markers for active granulation processes, whereas EDB + fibronectin is specific for cells forming the enchondral and osteoid matrix. The possibility of stimulating fracture healing by EDB + fibronectin-cytokine complexes should be tested in further investigations.